Hearts from rodents exposed to intermittent hypoxia or erythropoietin are protected against ischemia-reperfusion injury.
Preconditioning phenomena provide evidence for adaptive responses to ischemia that have important implications for treatment/prevention of myocardial infarction. Hypoxia-inducible factor 1 (HIF-1) mediates adaptive transcriptional responses to hypoxia/ischemia. Exposure of wild-type mice to intermittent hypoxia resulted in protection of isolated hearts against ischemia-reperfusion injury 24 hours later. Cardiac protection induced by intermittent hypoxia was lost in Hif1a+/- mice heterozygous for a knockout allele at the locus encoding HIF-1alpha. Erythropoietin (EPO) mRNA expression was induced in kidneys of wild-type mice subjected to intermittent hypoxia, resulting in increased plasma EPO levels. EPO mRNA expression was not induced in Hif1a+/- mice. EPO administration to rats increased functional recovery and decreased apoptosis in isolated hearts subjected to ischemia-reperfusion 24 hours later. Hearts isolated from rodents subjected to intermittent hypoxia or EPO administration are protected against postischemic injury. Cardiac protection induced by intermittent hypoxia is critically dependent on Hif1a gene dosage. Our data suggest that additional studies to evaluate therapeutic applications of EPO administration are warranted.